Study Design: Systematic review (update). Objective: Degenerative cervical myelopathy (DCM) is a progressive degenerative spine disease that is increasingly managed surgically. The objective of this study is to determine the role of nonoperative treatment in the management of DCM by updating a systematic review published by Rhee and colleagues in 2013. The specific aims of this review were (1) to determine the comparative efficacy, effectiveness, and safety of nonoperative and surgical treatment; (2) to assess whether myelopathy severity differentially affects outcomes of nonoperative treatment; and (3) to evaluate whether activities or minor injuries are associated with neurological deterioration. Methods: Methods from the original review were used to search for new literature published between July 20, 2012, and February 12, 2015.
Introduction
Degenerative cervical myelopathy (DCM) refers to cord compression arising from nontraumatic, noninfectious, and nononcologic causes such as cervical spondylotic myelopathy, ossification of the posterior longitudinal ligament, hypertrophy of the ligamentum flavum, degenerative disc disease, and progressive cervical kyphosis. 1 Surgery is increasingly recommended for patients with moderate and severe myelopathy as it effectively halts neurological progression and helps improve functional status, disability, and quality of life. 2 Unfortunately, little is known about the role of nonoperative treatment in the management of DCM. The objective of this study is to update a systematic review published in 2013 by Rhee et al 3 that investigated (1) the comparative efficacy, effectiveness, and safety of nonoperative and surgical treatment for DCM; (2) whether the severity of myelopathy differentially affects outcomes of nonoperative treatment; and (3) whether specific activities or minor injuries are associated with neurological deterioration in patients treated nonoperatively for DCM.
Materials and Methods

Electronic Literature Search
An updated search based on a previous protocol 3 was conducted in PubMed and the Cochrane Collaboration library for literature published between July 20, 2012, and February 12, 2015. Detailed methodology was previously described, including search strategy, inclusion and exclusion criteria, data extraction, data analysis, and evaluation of study quality and overall strength of evidence. 
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Results
Study Selection
The updated electronic search yielded 216 new citations. An additional 9 citations were identified through directed manual search ( Figure 1 ). After reviewing the titles and abstracts, we retrieved the full text of 6 studies. Four of these did not meet one or more inclusion criteria and were excluded at full-text review [4] [5] [6] [7] (Table 1) . The remaining 2 studies compared the efficacy of conservative treatment and surgical management and were included in this update (Table 2 ). Both had a moderately high risk of bias ( Table 3 ).
The first study was an administrative database study on 14 140 patients from Taiwan who were hospitalized for DCM between 1998 and 2009 and had at least 1-year follow-up. 8 Patients were divided into 2 groups based on whether they were treated conservatively (the type of nonoperative treatment was not specified) or surgically. Patients who were rehospitalized for a spinal cord injury were also identified. The incidence rate of hospitalization for spinal cord injury was 13.9 per 1000 person-years in the nonoperative group and 9.4 per 1000 person-years in the surgical group (adjusted hazard ratio ¼ 1.57; 95% confidence interval ¼ 1.11-2.22; P ¼ .011; Table 4 ). A limitation of this study was that specific clinical information could not be obtained as data was derived from an administrative ICD-9 database.
The second included study was a retrospective cohort study of 91 Chinese DCM patients 9 with modified Japanese Orthopedic Association (mJOA) scores !13 and increased intramedullary signal change on T2-weighted magnetic resonance imaging (MRI). Patients were excluded if they had ossification of the posterior longitudinal ligament or multilevel myelopathy. Outcomes were compared between a surgical (n ¼ 53) and nonsurgical (n ¼ 38) group using several assessment tools, including postoperative Neck Disability Index (NDI) and Japanese Orthopaedic Association (JOA) scores and JOA recovery ratios. There were no significant differences between the 2 treatment groups with respect to baseline functional status (JOA) or disability (NDI). Patients managed surgically underwent a 1-level anterior cervical discectomy and fusion, whereas those treated nonoperatively received medication, traction, acupuncture, and/or physical therapy. There were no significant differences in posttreatment JOA or NDI scores or in JOA recovery ratios between the 2 groups at a mean follow-up of 34 
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Global Spine Journal 7(3S) (1) Imprecise (1) Activities of daily living 1 RCT (N ¼ 68) 10, 11 Low There is low evidence from one small RCT (N ¼ 68) that there is no difference between operative and nonoperative groups in the proportion of "milder" patients (mJOA ! 12) that had worse or improved clinician-based or patient-reported daily activity scores. There were no differences between groups at 1, 2, 3, and 10 years following treatment.
High
None Risk of bias (1) Imprecise (1) Incidence of hospitalization for SCI 1 retrospective cohort (N ¼ 14 140) 8 
Low
There is low evidence to demonstrate that the incidence of hospitalization for SCI is greater in CSM patients undergoing conservative care compared to those treated surgically. In one retrospective cohort study, the hazard is approximately one and a half times greater in the conservative group than the surgical group, even after adjustment for confounders such as age, sex, diabetes, and hypertension.
None None (continued) 12 Very Low There is very low evidence to demonstrate that the proportion of patients with JOA improvement or worsening was different between patients receiving rigorous versus nonrigorous nonoperative care. In the one small retrospective observational study (N ¼ 69), 38% of patients treated rigorously improved versus 6% of those not treated rigorously. However, this study has a small sample size, did not adjust for potential confounding, and has imprecise results.
Large effect (1) Risk of bias (1) Imprecise (1) Question 2: Do outcomes of nonoperative treatment vary according to severity of myelopathy? No Evidence No studies were identified that evaluated the effect of myelopathy severity on treatment outcomes in patients receiving nonoperative management.
None None
Question 3: What is the evidence that different activities or minor injuries alter the risk of neurological deterioration or myelopathy development in patients treated nonoperatively for degenerative cervical myelopathy or asymptomatic cervical cord compression? Development or deterioration of myelopathy 2 retrospective cohorts (N ¼ 317) 14, 15 Very Low There is very low evidence to determine whether different activities or minor injuries alter the risk of neurological deterioration or myelopathy development. In one retrospective cohort study, 7% of patients with asymptomatic stenosis developed myelopathy following a traumatic event to the head, spine, trunk, or shoulders versus 24% who developed myelopathy without a traumatic event. In a second retrospective cohort of 27 patients with OPLL: (1) 87% of patients who had myelopathy experienced neurological deterioration and (2) 68% of nonmyelopathic patients developed myelopathy following a minor trauma. 
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months for the nonoperative group and 31 months for the surgery group (Table 5) . Limitations of this study include its relatively short-term follow-up and retrospective design, which could be associated with selection bias when determining type of treatment.
Evidence Summary
An updated summary of the evidence is presented in Table 6 . Based on low-level evidence, nonoperative treatment for patients with "milder" (JOA ! 13), single-level DCM and intramedullary MRI signal change results in similar outcomes as surgery based on postoperative JOA and NDI scores and JOA recovery ratios. Rates of hospitalization for subsequent spinal cord injury were significantly higher in patients undergoing initial conservative treatment compared to those managed operatively: 9.4 (95% CI ¼ 7.0-12.6) per 1000 person-years for those treated surgically, and 13.9 (95% CI ¼ 11.6-16.6) per 1000 personyears for those treated without surgery.
However, the overall evidence for these findings is graded as "low" due to the retrospective nature of these studies. This means that our confidence in the estimates of effect for these outcomes is limited and that the true effect may be substantially different from these estimates.
Conclusions
The results of this update indicate that nonoperative management results in similar outcomes as surgical treatment in patients with a mJOA ! 13, single-level myelopathy, and intramedullary signal change on T2-weighted MRI. However, we believe that these patients, if managed nonoperatively, should be followed closely and monitored for neurological deterioration. It is important that clinicians inform their patients of the possibility of disease progression and educate them on future relevant symptoms.
Furthermore, patients managed nonoperatively for DCM have higher rates of subsequent hospitalization for spinal cord injury than those treated surgically. This increased risk should be factored into clinical decision making and included in discussions with patients when weighing the risks and benefits of operative versus nonoperative care.
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